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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 12/21/2007 have been fully considered but they are 
not persuasive. 

2. With respect to applicant's arguments that the Raviv reference fails to teach the 
speaker being directed towards locations remote from the sound source, the examiner 
maintains his stands. The Raviv reference discloses the speaker being able to move 
either side of the Y=0 plane ( Raviv. col. 6. lines 1-10 ). 

3. With respect to applicant's arguments that the Raviv reference fails to teach a 
function that identifies a sound transformation between the source microphone and the 
cancellation location without contemporaneous sound input at the cancellation location, 
however, the examiner maintains his stands. Raviv discloses creatig a doublet between 
a canceling sound output device and the sound source ( Raviv, col. 3, lines 49-57 ). 

4. With respect to applicant's arguments that the Raviv reference fails to disclose 
analyzing the signals to identify abnormal breathing, the examiner maintains his stands. 
The Raviv reference discloses a system that can identify snoring which is in it self an 
abnormal breathing pattern ( Raviv, abstract ). 

5. With respect to the applicant's argument that the Raviv reference fails to disclose 
a parametric spaker, the examiner maintains his stands. Raviv discloses in fig. 4b, a 
speaker with ultrasonic receivers located within which communicate with the ultrasonic 
source and produces the sound in relation to this ultrasonic source ( Raviv, fig. 4b; col. 
10. line 56 through col. 11. line 6 ). 
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Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-2, 4-6 & 8-23 & 26-37 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Raviv, US Patent 5,444,786. (The Raviv reference is cited in IDS filed 
3/18/2005) 

Re Claim 1 , Raviv discloses a system for sound cancellation comprising: a 
source microphone for detecting sound propagating from a sound source ( col. 3, lines 
58-62 ); a speaker configured to direct a canceling sound toward a cancellation location 
that is spatially remote from the sound source ( col. 3, lines 62-65; col. 6, lines 1-10 ), 
and a computational module in communication with the microphone and the speaker 
( col. 3. line 66 through col. 4, line 9 ), the computational module configured to receive a 
signal from the microphone ( col. 3, line 66 through col. 4, line 9 ), identify a cancellation 
signal using a predetermined adaptive filtering function responsive to an acoustic 
environment of the cancellation location ( col. 3, lines 49-57 ), and transmit a cancellation 
signal to the speaker ( fig. 1: 25 & 32; col. 3, lines 49-57 ). 

Re Claim 2, Raviv discloses the system of claim 1 , further comprising a training 
sub-system having at least one training microphone that can be placed at the 
cancellation location ( col. 4, lines 53-59 ). 
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Re Claim 4, Raviv discloses the system of claim 2, wherein the predetermined 
adaptive filtering function is determined by receiving a first sound input from the source 
microphone ( col. 3, lines 58-62 ), receiving a second sound input from the training 
microphone ( col. 4, lines 53-59 ). and then determining the adaptive filtering function 
( col. 3, lines 49-57 ), wherein the predetermined adaptive filtering function is adaptive to 
a sound transformation between the source microphone signal and the training 
microphone signal ( col. 3, lines 49-57; col. 4, lines 53-59 ). 

Re Claim 5, Raviv discloses the system of claim 1, wherein the predetermined 
adaptive filtering function comprises a function that identifies a sound transformation 
between the source microphone and the cancellation location without contemporaneous 
sound input at the cancellation location ( col. 6, lines 29-35 ). 

Re Claim 6, Raviv discloses the system of claim 4, wherein the cancellation 
location is spatially removed from the source microphone and speaker ( col. 3, lines 58- 
65). 

Re Claim 8, Raviv discloses the system of claim 1 , further comprising at least 
one locating sensor ( co/. 4. lines 5-9 ). 

Re Claim 9, Raviv discloses the system of claim 8, wherein the locating sensor is 
configured to determine a location of a subject ( col. 4, lines 5-9 ). 

Re Claim 10, Raviv discloses the system of claim 9, wherein the predetermined 
adaptive filtering function determines an approximate sound transformation as a 
function of the location of the subject ( col. 3, lines 42-57 ). 
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Re Claim 1 1 , Raviv discloses the system of claim 8, wherein the locating sensor 
is configured to determine a location of a sound source ( col. 4, lines 5-9 ). 

Re Claim 12, Raviv discloses the system of claim 1 1 , wherein the adaptive 
filtering function determines an approximate sound transformation at a cancellation 
location based on the location of the sound source ( col. 3, lines 42-57 ). 

Re Claim 13, Raviv discloses the system of claim 8, further comprising at least 
one locating sensor configured to determine a location of a sound source (col. 4, lines 
5-9 ), wherein the adaptive filtering function comprises a function that determines an 
approximate sound transformation at the location of the subject based on the location of 
the sound source ( col. 3. lines 31-37; col. 3. lines 42-57 ). 

Re Claim 14, Raviv discloses the system of claim 1 , wherein the speaker is a 
parametric speaker for broadcasting ultrasonic sound ( col. 10. line 56 through col. 11. 
line 6 ), the parametric speaker configured to broadcast a localized cancellation sound at 
the cancellation location ( col. 3. lines 62-65 ). 

Re Claim 15, Raviv discloses the system of claim 1 , wherein the speaker 
comprises a plurality of speakers ( col. 3. lines 42-48 ). 

Re Claim 16, Raviv discloses the system of claim 1 , wherein the computational 
module further comprises a screening module that can analyze signals from the source 
microphone for indications of a health condition comprising abnormal breathing ( col. 3. 
lines 49-57: snore sound source: abstract ). 

Re Claim 17, Raviv discloses the system of claim 16, wherein the computational 
module further comprises: a communicating module ( fig. 4b: 48 & 50a-50c: col. 10. line 
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56 through col. 11, line 6 ) configured such that, if the screening module detects a health 
condition ( col. 3, lines 49-57: snore sound source ), the communicating module 
communicates the detection of a health condition ( col. 10, line 56 through col. 11, line 
6), and wherein the communicating module comprises an acoustic mechanism ( col. 10, 
line 56 through col. 11, line 6: ultrasonic sensor ). 

Claim 18 has been analyzed and rejected according to claim 1 . 

Re Claim 19, Raviv discloses the method of claim 18, further comprising training 
an algorithm to provide the adaptive filtering function ( col. 3, lines 49-57; col. 4, lines 53- 
59). 

Claim 20 has been analyzed and rejected according to claim 4. 

Re Claim 21 , Raviv discloses the method of claim 20, further comprising 
obtaining a second signal using a training system comprising at least one microphone 
( col. 4, lines 53-59 ), the training system being at least one of: head-wearable device 
and positionable at desired location of cancellation ( col. 4. lines 53-59 ). 

Re Claim 22, Raviv discloses the method of claim 21 , further comprising 
providing a training device comprising a head surrogate comprising a three dimensional 
object and at least one microphone ( col. 4, lines 53-59 ). 

Claim 23 has been analyzed and rejected according to claim 16. 

Re Claim 26, Raviv discloses a method for analyzing sound for health conditions, 
comprising: providing a microphone spatially remote from a subject ( col. 3. lines 62-65: 
col. 6, lines 1-10 ); analyzing a sound input to the microphone to determine if a change 



Application/Control Number: 10/802,388 Page 7 

Art Unit: 2615 

in respiratory sounds occurs sufficient to identify a health condition comprising abnormal 
breathing ( abstract ). 

Re Claim 27, Raviv discloses a system for sound cancellation comprising: a 
source microphone for detecting sound ( col. 3, lines 58-62 ): and a parametric speaker 
( Raviv, fig. 4b; col. 10, line 56 through col. 11, line 6 ) configured to transmit a canceling 
sound configured to cancel the detected sound such that the canceling sound is 
localized with respect to a cancellation location ( col. 3, lines 49-57 ). 

Re Claim 28, Raviv discloses the system of claim 27, wherein the parametric 
speaker produces the canceling sound with an interaction between two or more 
ultrasonic signals ( fig. 4b: 42, 32, 40: col. 10. line 56 through col. 11, line 6 ). 

Re Claim 29, Raviv discloses the system of claim 27, wherein the parametric 
speaker produces the canceling sound by nonlinear interaction of an ultrasonic signal 
with air ( fig. 4b: 42, 32, 40; col. 10, line 56 through col. 11, line 6: parametric speakers 
are nonlinear ). 

Re Claim 30, Raviv discloses the system of claim 27, further comprising: a 
computational module in communication with the microphone and the parametric 
speaker ( fig. 4b: 48 & 42. 32. 40: col. 10. line 56 through col. 11. line 6 ). the 
computational module configured to receive a signal from the microphone ( fig. 4b: 18, 
48 & 50a-50c; col. 10, line 56 through col. 11, line 6 ), identify a cancellation signal using 
a predetermined adaptive filtering function responsive to an acoustic environment of the 
cancellation location ( fig. 1: 25; col. 3, lines 49-57 ); and transmit a cancellation signal for 
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producing the canceling sound to the parametric speaker ( fig. 1: 25 & 32; col. 3, lines 
49-57 ). 

Claim 31 has been analyzed and rejected according to claim 27. 

Re Claim 32, Raviv discloses the method of claim 31 , wherein transmitting a 
canceling signal further comprises transmitting a plurality of ultrasonic signals wherein 
the canceling signal is formed from the interaction of the plurality of ultrasonic signals 
( col. 10. line 56 through col. 11. line 6 ). 

Claim 33 has been analyzed and rejected according to claim 29. 

Re Claim 34, Raviv discloses the method in claim 31 wherein the canceling 
signal is formed from an interaction between a plurality of ultrasonic signals that creates 
a difference signal among the ultrasonic signals at the cancellation location ( col. 11, 
lines 7-12; col. 11. lines 21-32 ). 

Re Claim 35, Raviv discloses the method in claim 31 wherein the ultrasonic 
signal comprises a carrier frequency component and a modulation component and 
nonlinear interaction between the carrier frequency component and the modulation 
component in air creates a cancellation sound by demodulation of the ultrasonic signal 
that is in a generally audible frequency range along the propagation path of the 
ultrasonic signal ( col. 10. line 56 through col. 11. line 6:ultrasonic speakers are 
nonlinear; col. 12. lines 8-25 ). 

Claim 36 has been analyzed and rejected according to claim 13. 



Application/Control Number: 10/802,388 Page 9 

Art Unit: 2615 

Re Claim 37, Raviv discloses the system of claim 1 , wherein the sound source 
comprises a snoring individual and the speaker is nor wearable by the snoring individual 
{fig. 4a: 32) . 

3. Claims 24 & 25 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Enzmann et al, US Patent 5,844,996. (The Enzmann et al reference is cited in IDS filed 
3/18/2005) 

Re Claim 24, Enzmann et al discloses a method for canceling sound, comprising: 
detecting first sound at a first location ( abstract ); detecting a modified second sound at a 
second location, the modified second sound being a result of sound propagating to the 
second location ( abstract ); determining an adaptive filtering function ( col. 2, lines 40- 
43), approximating the second modified sound from the first sound ( abstract ); halting 
detecting of the modified sound ( abstract ); and determining a cancellation signal 
proximate the second location from the first sound ( abstract ) and the adaptive filtering 
function ( col. 2, lines 40-43 ). 

Re Claim 25, Enzmann et al discloses a method for canceling sound, comprising: 
detecting first sound at a first location ( abstract ); detecting a modified second sound at a 
second location, the modified second sound being a result of sound propagating to the 
second location ( abstract ); determining an adaptive filtering function ( col. 2, lines 40- 
43), approximating the second modified sound from the first sound ( abstract ); halting 
detecting of the modified sound ( abstract ) without requiring additional sound input from 
the second location ( abstract: the second electrical signal was created to cancel the 
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noise from the first electrical signal without utilizing the sound from the second sound 
location ). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Raviv, US 
Patent 5,444,786 as applied to claim 1 above, in view of Parkins, US Patent 6,665,410 
B1. 

Re Claim 3, Raviv discloses the system of claim 1 , but fails to disclose further 
comprising a temperature sensor in communication with the computational module, 
wherein the predetermined adaptive filtering function is responsive to the temperature of 
the acoustic environment. However, Parkins does ( col. 4. lines 35-49 ). 
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Taking the combined teachings of Raviv and Parkins as a whole, one skilled in 
the art would have found it obvious to modify the system of Raviv with further 
comprising a temperature sensor in communication with the computational module, 
wherein the predetermined adaptive filtering function is responsive to the temperature of 
the acoustic environment as taught in Parkins ( col. 4, lines 35-49 ) to compensate for the 
change in temperature & humidity in a given space. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Raviv, US 
Patent 5,444,786 as applied to claim 1 above, in view of Raviv's admitted prior art 
( hereinafter referred to as RAAPA; col. 2, lines 4-14 ). 

Re Claim 7, Raviv discloses the system in claim 1, but fails to disclose wherein 
the source microphone comprises a plurality of source microphones. However, RAAPA 
does ( col. 2, lines 4-14 ). 

Taking the combined teachings of Raviv and RAAPA as a whole, one skilled in 
the art would have found it obvious to modify the system of Raviv with wherein the 
source microphone comprises a plurality of source microphones as taught in RAAPA 
( col. 2, lines 4-14 ) so that the sound source signal better facilitates cancellation. 

4. Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Raviv, 
US Patent 5,444,786. 

Re Claim 38, which further recites, "Wherein the predetermined adapted filtering 
function includes a situational transfer matrix function, W, W = 1/(d-e'e) wherein e is a 
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transfer function for sound propagation from the sound source to the source 
microphone, e is a transfer function for sound propagation from the speaker to the 
cancellation location, and d is a transfer function for sound propagation from the source 
microphone to the speaker, and the * operator denotes mathematical convolution." 
Raviv does not disclose the transfer matrix function, W, W = 1/(d-e'e) as claimed. 
Official notice is taken that both the concepts and advantages of using various transfer 
matrix functions to perform adaptive filtering are well known in the art. Thus it would 
have been obvious to use the transfer matrix function, W, W = 1/(d-e'e) so the system 
could self-adjust itself according to optimizing algorithms. 



Conclusion 

1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to George C. Monikang whose telephone number is 571- 
270-1 1 90. The examiner can normally be reached on M-F. alt Fri. Off 7:30am-5:00pm 
(est). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chin Vivian can be reached on 571-272-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

George Monikang 3/7/2008 

/Vivian Chin/ 

Supervisory Patent Examiner, Art Unit 2615 
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